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£F£ L < l± 9 0 %JiLt, JRFtwjif S L < It 1 o o %-e*4 0 
[0 0 3 3] 

•y *>^#-7*<OijMffii|JIrt ? l 5° J^T\ $^i:ti5° i/:2° #^ 

1° £lTf*4u Lv> 0 #lx.f£\ P ZT-C(±2 <9 t5 ? 3 8. 3° <T>M-? 

10 0 3 4] 

*§§Wi> H2 0lBMHi3V^r, — ^Pbi_ x Ln x Zri_ y Ti y 0 3 Ln(i^> 
? >^ 5 y 9 J 4 Vitm, — *"7\ ^^y^A, ^A, h o >f^A, ££ 
% v>**>, XX^^iL, 0^x<l, 0.40^y^0.65-e^>^ o ) T^tl-Mfc 
^&J&**rU |1 1 11 E|pJ3U4**l;*>c> 1 5° JJJlrtO^;H*a-eElRjL 

(i\ 11 1 ll Sei^^ot|^##i£^iE^ B B H t^ffi#: H B H Xii« B B H ^^i-^>IS 
[0 0 3 5] 
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*§&W it. m 3 OfJJ® & v > T . MOCVDri-effM £ ^ * > m v ^ n ~ <y A 
Stl&M^t^^v-V^lji'C-^oT. -|^Pbi_ x Ln x Zri_ y Ti y 0 3 Ln(±^> 
7 > 9 J 4 Vjtm, -*-7\ *^y-)A, Aij^A, xfn^f^A, i 
, -?>ify, XX^ttll, 0^x<K 0.40^y^0.65t?£>£ o ) T-ft£*l£ft 
f«^tL, ^ofli^ 11 1 11 SSfa]X(i^ti^^^> 1 5° VlPW^-tVYftX* 
ElfiJ L/;ik'^vt ^IS B B B It* £ - <h t 1" & ^ * >^ v ;v n - * A g£ 
f&^M^tlWI-So M0CVD££ffl^&C fc-e&JJfcifcf** v * jM&JIIIt&^jS 

[0 0 3 6] 

-f &<> ^l&0^(±«Fi L < iiMOCVD^-C^- ^ ^y;vn-^ A^ItMt^ 
[0 0 3 7] 

MOC VDyV&U&^T, ±M<T> «t ■? * A^? >K#&M*t^*^JBI 

^ * # O m$&JGK*M± , fOy;l/3- 7 Af ^y ^MOCVDW 

K-t £ *6 \zmm -c § a «r t i>*<ktoi<r> tai&JDSft Hoiilvi:^!, # 

[0 0 3 8] 

Wx.lf, PZTOf^ ( (CH3 ) 3 CCO) 2 CH-^t h dxmfr-ft 
, P bM^-i: LTPb (C 2 H 5 ) 4 , P b (thd) 2, (C 2 H 5 ) 3 P b 
OCH 2 C (CH 3 ) 3 , P b (C 2 H 5 ) 3 (t-OC 4 H 9 ) , Pb (Cn 
H19O2 ) 2 . Pb (CH 3 ) 4 , PbC 1 4 , Pb (n-C 3 H 7 ) 4 , Pb 
( i -C3 H 7 ) 4 , P b (C 6 H 5 ) 4 , P b C 1 2 %£\ Z r WMt LTZ 
r ( t - OC4 Hg ) 4 , Zr ( i - C3 H7 ) 4 , Zr (thd) 4 , ZrC 
1 4 , Zr (C 5 H 5 ) 2 C1 2 , Zr (0CH 3 ) 4 , Zr (OC 2 H 5 ) 4 
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, Z r (n-OC 5 H n ) 4 , Z r (C 2 H 6 0 2 ) 4 > * ^\ T i WMt LT 
T i ( i - OC3 H 7 ) 4 , T i ( t h d) 2 ( i - OC3 H 7 ) 2 . T i (O 
C 2 H 5 ) 4 , T i C 1 4 , T i (OCH3 ) 4 , T i (OCH9 ) 4 , T i ( 
OC5 Hn) 4 &<h'£W£.T H 5 "ei^o P Z T-CfiP b O — L a 

^«h-r-fi^-r^«l^^T4^tL^^\ ^<Dm&<DL aWMtLXliL a (thd 
) 3 , La (C 2 H 6 0 2 ) 4 , L a C I3 & ^fcfflv** CI t&X*£ %> Q Ztib 

[0 0 3 9] 
[0 0 4 0] 

IRfi-O ^ iST. £ RJCEM K * A £ & £ a& K , * A sir H#/^f4*'x £ rH 

AnftfiKfi, 30t:^^25orw$ l < , 35t:^^2oot:^j; yfiu, $ <btc 

[0 0 4 1 ] 

£&ift£ti\ 450°C^^800°C^ ; f t L < , 500°C ^ «b 750°C ri* =t 0 *f £ L < , $ 
<bH«f * L < (±550 , C^f>720 < CT-^)^o 

akKEHEJifr t>% < nT^'C* 4 ft 3 ^(i, 0. Olrpmrt* h lOOrpmW 
i L < , 0. lrpm^ f>50rpm^ s «fc <9 Sf* L < , $ h l/Ztftt L < (±0. lrpm^ <b 15rpmT 

[0 0 4 2] 
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fc, ^tl'bO^^-e^^.V^ Cne>04r^UT^oa£Ji(±, 10cm3/5^£> 10 

00 cm3/53^ ? $f £ L < , 20 cm3/53*^ <b 750 cm3/5^±. 0 £p£ L < , $ h tzfti L 
< (±50 0113/53^^500 cm3/^-e^>^> 0 

[0 0 4 3] 

i»^fl-^J?£Mmr<7)^"r'; >^B#^(i^gcof»iitc ±&rt 5 \ 553^«b2B#Kri* 
[0 0 4 4] 

*> «t &rt ? 10 cm3/^^«b 20000 cbiS/^tW* L < > i^fiK (±50 a^/frfrh 

10000 cm3/^-C** 0 aEM^fii-i'* t^mi^fflj&^^o-t^ 

[0 0 4 5] 

f±, 10 cm3/^^f>5000 cm3/#7&*ftf£ L < , 20 cm 3 /53^ <b 2000 cm3/5^J: 

1 L < » $ L < (±30 cm3/53^ <b 1000 cm3/frX"$>2> 0 
±m^if7<7)WtmUm^X t) EU&M<?>&E.&. 0.05torr^<bl00torr/W£ L 

<> 0. Itorr^f^30torr7& f ± <0t^t L < , 2 <b L < {±0. 5torr^ lOtorrT 

hho itz, B&t^EEfi* 0.04torr^<b80torrT&*ftft L < , 0. ltorr^25torr 
3& J «t W£ L < , $«bJwjff^ L < {±0.5torr^«bl0torrT**o 
[0 0 4 6] 

4 , *«^B twJKfi- * * K j X )V £ ffi v » * i i: §= * 

/X;uom^(±Mrt<^-fto£a6(;, RWiLv>o >X*i«||EI|ii 
, 0.5mm^^40mm^lL<, lmm^<b20mmri ? «fc <9 L < , ZhiZlfti 
L < (±2mm^^l0mm-e^)^o £?>$&H£t±-f 1" 1 , ^MffiS^^M^^^ 

[0 0 4 7] 
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CftCfc^ JS:fliiiJg«^i-^^tt-e(±^v^^ l^iiro.l^m/hr-S^m/ 
[0 0 4 8] 

^IPi! <Wil 4" s s ^ ^ - * A * > |ft»^*rJH-"e ab & P Z T iz o v £ t 
[0 0 4 9] 

PZTIi, -IKPb (Zr, T i 0) 3 "C^fr Sft&ri^ $ <b P b eo-g|S 
tfL a&£XW&£fitzi>CD (PLZT) , ^(DflilNb, C a & fc"C1tJ*$ flTt 
fcO(±i£ < P Z T|tW4 0 PbTi0 3 h P b Z r 0 3 (i^HvtU P 
b Z r 0 3 KiSnfgi*£lifcv>fc)!£v>Z r/T i ItommiZ H^Xfaffinitt 
o Zr / (Zr+Ti) =0. 5 2 tt&Hfc ^T&J&lft*l^#^ab , — AfcWK 
li^ti^Zr'J yf-ffl-ClifgMfoSI, T i U y ^#JT«(iiE^ H B H ^^ H H H «3t* £ 
So $i^liWJSf «MT% ll 111 BE|fiJLfc^e**v^*§Jia*1£ 
1XtzmM>t^&*7fi^Z\t*^\bLtzi><DX*$>2>o ^^'J-figTc (i> Pb 
Zr0 3 <7)230°C<!:PbTiO3 «49 OtWZ r/T i itlZfcCXMWt 

Mizmt-r&o 

[0 0 5 0] 

p zT^wMrtxiz^^xiijcizumLtz't)^ itmmtLx, Pb (c 7 h 19 

0 2 ) 2 . Zr (O • t - C4 H9 ) 4 , T i (O • i - C3 H7 ) 4 , 0 2 £ 
fflv»4«i:ov»t, HI 3 *mmLX*§£W<Djj&Z2 h\zmm^h 0 EI3(iPZ 
TilfflMO C V DMW 1 ^J^I^it^>?.o lO^ttii, n-^F^x- 

/msiss 1 tc^«isp^^2 fc&tt, -eost&s 1 n<»Dmm*r*-79 3 ±k 

it4^tILti^o P bWMSX»$>h P b (C11H19O2 ) 2 lilStlfli: 

■c s-cuniku -e-^Ji^c*^ t lta r *0c§ffr»t 

T^/ft£-££ 0 Z Z r (O • t -C 4 H 9 ) 4 , T i BM*"C** 

t i (o • i - c 3 h 7 ) 4 umuxmfex*) V) , ^n-etL»^tL^m#:^# 

i: + t'Jt 2f * A r >; > ^ L XfR.it £ 0 9 ^ sK > 10(i 

if**>^^o ^t';t**^liN2 ^Het*U^ 0 1 14, -74fr9 

-1 U^LT, ^-*;P7'-x?-* , >7'12, D-^'j-*'>-/13T-i 
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[0 0 5 1 ] 

fcft-ffxfc&VMz&^x. Pb/Zr/T i o^Wt&o'C^ /PbOt/l'Jt 

zmmvyp zTm.^.KBcrm^zm^ir^o Mx.i£\ zr/ (zr + m = 

0. 4 8XliO. 5 2*oPb/ (Pb + Zr+Ti) =0. 5 £-fZ> 0 tztzL 
, 02 /P bO-=e;Htfi&i 0<K1&t?t±* <^35*l^±"C**t(f ii>o 
[0 0 5 21 

PZTffliSt LTIi, W B PZT«ifi: LT (111) Pt/Ti 
/Si 02 /Si, Ir/Ti02/Si02/Si, I r O2 > ^ ^ 9 * v -V 
^!£b h hP Z TOSIifi: LT (100) SrRu03 / (1 0 0) SrTiO 
3, (111) SrRu03 / (111) SrTi03, (110) SrRuO 
3/(110) SrTi03 *tj)mm%i><Ot LX%\hHX^2>1)K *%WX 
lixif^yt;^ (111) P Z TfaMiZWxMliZf&mZit^ Z> tOfcffiwSo 
tiri\ (111) P t // (100) Y S Z// (100) Si, (111 
) Pt// (111) YSZ// (111) Si &£%1£ffi-C££(YS Zti'f 
y h U V A^5effcv;l'3-TYZr02"C**)o ::TP tlil r^SrRu03 , 
LaNi03 $f>CliL a S r C o O3 f Ct-SCtit'iSo J^iYSZIi, 
C e 0 2 , MgO, S r O^lZ-f&Zt kT'^&o dOfllTfi (111) S r R 
u O3 / ( 1 1 1 ) S r T i 0 3 £3M£4 <b LTfflv»S(>Ottio CICC* ( 

111) mv<r> 11 1 11 Ei6iafe«*«fflt?§-5o 

[0 0 5 3] 

^ (O <fc 7 iz LXWMii'^m^m £ WHtffit 1 1*1 KSA U i«4±i:PZT«:i 

ifM^Mmffl^5 - 1 o#\ hpr£ 0-2 o&t-r&o m&#x<n&&R 
Vfrik&'ifryi 5t;=toTtf^v\ iwjsf c/^r 1 6 Ltw^oi 
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[0 0 5 4] 

±ie^n 3 ^mm^m^LxumLtz^K mo c v D^s^ftJ&fi-tuiPiia 

[0 0 5 5] 

«±citft p z t& ^os^Mm^^M^M® fi. mzmfczti-r 

, m&^fcCXfeibbtl&rtK ^Uffl^fi 1 0 ~ 2 5 Onm, 

fax- ^ffltcti l-lO//m, v>f ^7y>ffli:i^ 1 0 mJ^TOl?£-C 
lfS^{±M)?^2 5 0nm-e|&fD-r^<7)-r\ ^^';fflii-C(±2 5 OnmJ^T 

[0 0 5 6] 

j^±^$p < l r £ *t £ v ;w n - a ^ ? y m^mmm zm^x & m m# 
mm^m t mux $>z>z.ttf^£2>o 

[0 0 5 7] 

Ift Ltli, SrRu03, CaRu03, LaNi03, LaSrCoC>3& 
£<Ds< u ii 4 h fft^SJHtW^ffi "C* * o P t , I r , I r O 2 ^ 

H&fitJ Cf^^fy^n^^A mi&^BI<50 x. t° ? ^ v ^ ,«;ft "C S £ It , * 
[0 0 5 8] 

Pt, Ir, Ir02^^fflv^i^li, CI fit X P Z T & <h^)f ? 
>|y>3-W ^i&^^-tt@efR]M ZJ&M Ltzi> otifR^ £ fix x t: 

^^rv^^fS B H H ^^:ftL7^|g-g(i^L^v> 0 L^L, _hf2<7>$P < , Pt, Ir 
, I r O 2 &<b*<7>Tltfc£S^f£'-*L^co±K:p Z Tfc \ )vm^X 

[0 0 5 9] 

#«14*«-e^nti\ J?Sc))I^^T«^i: LTfffltl^^\ i^tt 

tfifiEtlf 2 004-3023549 
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f^lfH^T-^IS^i-^^tC^-ffl-eab^o SrRu0 3 , CaRu0 3 , La 
Ni03, LaSrCo03$e>CPt, Ir, I r O 2 Wgmn&UX $> 2> 0 
[0 0 6 0] 

^ 9 y m v ^ - * a t? * * v ^ ;h& is, mm 
mmm, ^^^^^^^m^j&^nm^-r^mmmmtLx, srR U o 3 

, C a R u O 3 , L a N i O 3 , LaSrCo0 3 & ^^n^ h M&m 

mm^rmmmt Lxmmx£&<DX\ Mm^mm^m^^m^-t^^^mm 

[0 0 6 1 ] 

* z<d£ i %mmim*mmtztfiizj&mLx & & < , #ijxj2\ s r r u o 

3 //S rTi0 3 , &<b*<h L-Cffiffll-^-t^-e^^o 
[0 0 6 2] 

[0 0 6 3] 
[H»!l] 

1 ) 

#P?§2 001-22067 6^$RO^M^!l^fe*c^ti/z^vitcmL:T, 



ttiSEilf 2004-3023549 



mm 2003-209766 



20/ 



F*I<£>RJ£M2 3 [Z.M- ^^St-t^r 2 4 £§£H\ m$L*fry2 4J:ftSFL 
/:If«±^^i5 ^tt.-FS X)V 2 5 £i§ Lt> ^#nFfc£* L7*i^W^*"x £ 
^SOTH^-r^o /X;U2 5(i^ft340mmT\ ±^<7)S $ 150mm<7)£|^ 2 6 ii 
x-/^-ei*I#7!) ? 58mm^ib37mmt;|i/hLTio 19 , T^[5 2 7 O150mm<7);K £ <Og|S 
^fil*D?;^1.5mm, |W]-|*]# (37ram) T~^» ? ¥*BM^&£ RM^* i9 , -ft 

tf>HHS : 6mm) , /X^aS^iaMtH^St^Uvm^n^* «t 1 

S LfcS^St^^I^^x^^i-^ z\<n; X;wi 

*it4< £«?E® K^— KM$-iS£-#x *«j|&-t * - t rt*-c HiTCI^L 

[0 0 6 4] 

Pb(C n Hi90 2 )2. Zr(0-t-C 4 H 9 ) 4 , Ti (0-i-C 3 H 7 ) 4 i3 J: D^SrWI&JKfl-t LTffl 

*>\ mmRfcmzm&tfxzm&tzm&^frxMocvDmzx t) ^ (ioo)srRuo 

3// ( 1 00) SrT i O3, (110) SrRu03// ( 1 10) SrT 1O3 , (ill) SrRu03// ( 1 1 1 ) SrTi 03^4£_t 
<D^mMM6 0 Otti^L^c B&O&lS; [Zr/(Zr + Ti)Jt, IP*>, y] it. Pb 
/(Pb + Zr + Ti)Jt/6 ? 0. 5 0 T— & £ «t ? K Loo, BMWXO**** 

4 - 1 -ciwiig L£ 0 Biff «*fwi^m«r^fc$-frr«(i» l^o 

[0 0 6 5] 

Pb, Zr, ri<D±UWM<vmmi&m$:"tfc^ti y 142. 5°C, 36. Or, 42.0°C-CI£ 
5eU T^rxN2Sr-5-n-en, 80, 60, 60cm3/^<7)^#« L/c 0 Zr.TiJgC 

^(iN2^X^^M^$&35^H«7&^/s^i; >y*mteL, %ltZ^tz 0 WMJfXlt 

/Co yX^£3£«fcOffi*WHI$:6nimi: LTtfeJ&Lfco RJdSO 

^ffit±8torr"C* 0 , K3R^JEI±6.5torr^*o^ 0 Rff t±*fmi^HS:SB<k$*r 
fiflJfP Ltio &btitzl&mits 5 0 0 nm~ 7000nm (7 M m) "C$>ofz 0 
[0 0 6 6] 

f^L/c^*§ H H B «^#(i4^^^x.^>^ftJgX^llI^M (XRD, PA 
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Nalytical X'pert-MRD) StS'lff (: li&g*ftIt*XlMgt (X 

RF, PANalytical PW2404) *fflv»fc 0 HU?OffliJ5e(±tttHlll?ttDektak, XRF& 
J: CTjtatSim^ltti* (FE-SEM, S-2500 Hitachi) £ffiv>fco 
[0 0 6 7] 

t^t'-Alft^ ^^^^^fflt^Ctttgl 0 0 ^ m*3«t 0 s 2 0 0// 

X?RT6000, FCE-1 (Toyo Corporation), FCE-PZ (Toyo Corporat ion) 33 «t yflP4 
194A£ffii/>£ 0 

10 0 6 8] 

1i#i§*e^<7)iBiJ^(i, mi-mtimffim (AFM, API3800 SII, Nano-R, Toyo Cor 
poration) t^MMi^f-^ *FCE-1 & L < t±PCE-PZ£i&^£-:b-£* CI £ "CAlse L 

[0 0 6 9] 

(100) SrRu0 3 // ( 1 00) SrT i 0 3 « , (110) SrRu0 3 // ( 1 10) SrT i 0 3 ^££ <fc # ( 1 1 1 ) S 
rRu0 3 //(lll)SrTi0 3 *«_LH^:ML7ta^Jty = 0. 7 5 (^ffi#£) , y = 0 

. 4 8 (mnm-t&) &±zF y = o. 39 ge^id opznwrxii 

IfifrVriftvtio me t:^<^tt»^f>(lll)SrRu03//(lll)SrTi03*«±H^«IL^: 
MUty = 0. 7 5 (fgffifoSI) , y = 0. 4 8 &£Xfy = 0. 

3 9 (lE^JI) OPZTi^XRD/^->^^fo 
[0 0 7 0] 

_tis3fio*^±tc^ML^^p z Ti-et, p z TmY<D\£-*7[zmmz 
mz&iti&wm-xfii'v^ffim&s 0 -c&& 0 pzTim<ti u 1 

11 g£(pJL7tP Z Txt>+'yt^M$li^v>o 
[0 0 7 1 ] 

I 1 1 1 ( K|p]it'^y ^^mtCiolt^ 2^ = 38. 5° On y ^r^^- 
^ijMffiilistiO. 6-0. 7° tNfclK lt B e B @£f6](i^^^-e^o/Co 
[0 0 7 2] 

y = 0. 4 8 (ffi*##i5) Kt$\<*XJEJj&ttt&tnMit&<07*> 
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o H7^tFbB B B ^^^^ B H 0 <7)^'tt^^i- (2 2 2 ) WW (114) IOX 
[0 0 7 3] 

E18K (10 0) PZT(7)^T-^m^a^j»14^^i- 0 
«oa^iEH^-<7)^T-^»^7i^i-^i: y^O. 4 0-0. 6 5<OfSIS-e&& 

o 

[0 0 7 4] 

HI 9 KJtff «^ £ r O«i3J:^ H Mm^^to ^B^^ct^-rt; 

Zr/ (Zr+Ti) =y=0. 40-0. 65 mi ffl-eft^fjt* 
^oM(;j:e,f (111) EftcoJt^KJtf£SWi« v>£ t ti*m#> h fi 

[0 0 7 5] 

01 OK, PZTlO^t-IE^tt (P-E#14) ^S^i3J:^ H B H ^fi^ 
#14^^-To y = 0. 3 9 (IE^a B B ) > y = 0. 4 8 (ffl^#ftiS) £J:£/y = 
0. 7 5 (Mf* B H H ) (10 0) ElfiK (110) ElpUsitf" (111) E 

|fi!©PZTI(:ov^f-^^^o *B##fti4tf>SJSj&>o (111) EfflO 

[0 0 7 6] 

HI IK, PZTM^J:bif*^-mi±#14 (C-E#tt) OMcfe «t imH^r 
fOT^^to y = 0. 3 9 (IE^ B B B ) , y = 0. 4 8 (ffl*##jS) fcitf 
y = 0. 7 5 (HMfrU) T% (10 0) Eft, (110) Elfijfc.fctf (111 

) ee^pzTii:o^t(of-^-e*^ 0 fflj£iM*;a<7>&j&^o (1 1 d e 

[0 0 7 7] 

012 1:, PZT1 (2. 5^ml9) <7)J±mM-«J±#14 (S-E#tt) 
^i5J:^ B H H ^i^14^^:i-o y = 0. 3 9 (IE^ B B B ) , y=0. 4 8 (ffl* 
##&) £ <fc y = 0 . 75 (^®fr H B H ) T«, (10 0) Eft, ( 1 1 0 ) Eft 
&£Zf (1 1 1) EftOP Z TIi:o^t^)f-?t^^o ffi*fc#tt$4£>fflj£5&> 
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o (ill) nifa<ommm~m^*j±mw*7Firzttimsbhtiz>o 

[0 0 7 8] 

ai3li, y = 0 . 4 8 (ffi##ffrjS) ^McT* ( 1 0 0 ) Efa, (110) 
El*]*?^ (111) %Zfa<DP ZTm^\<*X<n^-tf-7mWW1)m<DS-E 

m&ZTF-to ^fif9ffiw#i5coa^^o (ill) Kffi]<7))ji^#n^v^m^ 

*7FirZ. ttfW£> bti&o 
[0 0 7 9] 

@9~13Tiiy = 0. 4 8 Co^tOf- * £^ Lfctf*, y <7)ffi^|^|fflC^ 
ffc$-tf-Cff£>*l*:7'-* (0 6, EI7^#tr) (Wfe^kfrh, y=#j0. 40-|^ 
0.65 Xfiift 0 . 4 3 0 . 65, $^C0. 43-0. 5 7 , #C 0 . 4 
5-0. 5 5cofEH-e#^^^ti7t|g^75 5 1#^tL7to 
[0 0 8 0] 

Ull A\ZY>ZT^\£9*is^)Vm(Dtmwme r > §^IP s, JjlS^E c 

[0 0 8 1 ] 

(H»J 2 ) 

mmmi tmmztr, tztztz x / (zr+Ti) =o. 5 3«x_^pz 

T3-\£?*^*r)\<Wk* (111) @£ft-«§IL7t:o 

fc£k<7>m&<7>m&mj&-?$> *) , mmm 1 1 mm^mfitzmmmm^h^ - 1 # 

flMBSfifco ZE^O^WlfiO. 9° , II#^»S(iO. 7° "C&^tzo 
H15i:CO (1 1 1) EfnJP Z TIW (114) lOX»?V 7 t? 

[0 0 8 2] 

(H«!l 3 ) 

HJfeflfl 1 tmm~ IT, tzfzLZ x / (Zr+Ti) it<vmZ^Z-tzP L Z T 
xk>^y-v;H^ (111) ElfimfcKLfco 
Hf>tL^:PZTI^)#tt^|5|l(:IFffiLt, »J1 ^TOo^^tf^io 

hi 1 6o^77iifif)^p zTm^&mm^mzz x / (z r + t i ) jtu 
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